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FIG. 2(b)

FIG. 2(a)
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ENDOSCOPIC-ENABLED TONGUE
DEPRESSOR AND ASSOCIATED METHOD
OF USE

CROSS-REFERENCE TO RELATED
APPLICATION

This patent application claims priority to U.S. Provisional
Patent Application Ser. No. 61/796,514, filed Nov. 13, 2012,
and entitled “Endoscopic-Enabled Tongue Depressor,” the
entire disclosure of which 1s incorporated herein by refer-
ence.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None.

FIELD OF INVENTION

The present mvention relates to a medical and surgical
device for performing examinations and treatments 1n the
upper airway, more specifically, to an upgraded endoscopic
gear with a high-definition fiber-optic camera.

BACKGROUND OF THE INVENTION

A routine ENT procedure, such as adenoidectomy, 1s
performed under indirect, mirror-aided visualization. As a
result, the surgical field, in most cases, 1s limited and not
magnified. This prevents proper visualization of the surgical
field and technique by a surgeon, operating room nursing
staff, technicians, students and residents. In addition, the
handheld mirror occupies a surgeon’s non-operating hand,
compromising the precision of a surgeon’s work.

Currently, during routine EN'T procedures, many diflerent
types/sizes ol mouth gags are employed. The conventional
mouth gag, such as the most commonly used Crowe-Davis
and Mclvor mouth gags, includes a mouth gag frame and an
attachable tongue depressor, whereas the tongue depressor
turther comprises a tongue-covering blade and handle piece
to attach to the mouth gag frame. Moreover, according to
certain tongue depressor design, an accommodation for
intubation has been made. For example, FIG. 1 1llustrates a
Crowe-Davis tongue depressor that comprises a ngid
groove/indentation on the back portion of the tongue-cov-
ering blade for the passage of an intubation tube between the
depressor and the tongue. However, no accommodation 1s
made on any conventional tongue depressor for secure
placement of an optic device, such as a fiber optic rigid or
flexible scope. Rather, during contemporary upper airway
procedures (such as the nasopharynx procedures), a hand-
held mirror 1s used by a surgeon, providing poor 1imaging
quality and limited surgical field viewing.

Endoscopic technology has been increasingly sophisti-
cated to provide high-definition visual monitoring during all
sorts of surgical procedures. Several attempts to combine the
endoscopic technology and the existing ENT devices, such
as a mouth gag, have been developed and studied; however,
most of them are rather cumbersome, and/or focused on
developing the direct-line-of-sight from a surgeon’s eye to
the larynx of a patient, not suitable for adenoidectomy
procedures, in which the adenoids are tucked away in the
nasopharynx, located in the opposite direction, e.g., one
hundred and eighty degrees (180°), from the larynx.
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2

The present 1invention 1s directed to overcoming one or
more of the problems set forth above.

SUMMARY OF INVENTION

The invention provides an endoscopic-enabled tongue
depressor that may be attached to any suitable mouth gag
frame, so as to provide a surgeon an unobstructed view of a
target area 1n the upper airway (such as nasopharynx) of a
patient and to allow a surgeon to utilize both hands during
a procedure. The mmventive device 1s a modified tongue
depressor with certain accommodation for the secure and
adjustable placement of an optic device, such as a rigid or
flexible endoscope. The inventive tongue depressor, having
a handle member and a tongue-covering member with a first
groove/indentation to accommodate intubation tubing simi-
lar to an existing tongue depressor, further comprises a
second groove/indentation to accommodate scope place-
ment. The basic two-grooved design and elements of the
inventive tongue-depressor, though illustrated mainly as a
modified Crowe-Davis tongue-blade, may be employed/
adopted to modily various existing tongue-blades 1n all
types of mouth gags for upper airway procedures.

The inventive tongue depressor may employ several
embodiments. For example, the foresaid second groove/
indentation may be fully open (open barrel), tully enclosed
(channel), or partially enclosed (enclosed at its proximal end
while open at 1ts distal end). The open barrel design allows
the scope lens to be positioned and fixed at any distance
along the tongue depressor. The enclosed channel design
only affords the scope’s working position at the very end of
the tongue depressor, providing more secured fixation of the
scope. The partially enclosed design allows the scope lens to
be positioned and fixed at any distance along the open
position of the groove and provides secured fixation of the
scope at the same time.

Furthermore, the previously mentioned second groove/
indentation may also adopt several diflerent alignments 1n
relation with the first groove/indentation. According to one
embodiment, the second groove/indentation may be posi-
tioned parallel with the first groove/indentation and slightly
ol the midline of the tongue depressor. According to another
embodiment, the second groove/indentation may be posi-
tioned on top of the first groove/indentation at the midline of
the tongue depressor. According to yet another embodiment,
the second groove/indentation may be positioned along an
oblique course, so that its proximal end starts from the side,
while 1ts distal end converges toward the midline of the
tongue depressor.

In an aspect of the mvention, an apparatus for opening
upper airway during an upper airway procedure with accom-
modations for both intubation and visualization 1s disclosed.
The apparatus includes a tongue-covering member with a
first groove/indentation on a back portion for placement of
intubation tubing and a second groove/indentation on a top
portion for placement of an optic means, wherein both
grooves/indentations are 1n the longitude direction along the
tongue-covering member, and the first groove 1s positioned
around midline of the tongue-covering member, and a
handle member attaching to the proximal end of the tongue-
covering member.

In yet another aspect of the present invention 1s a method
for opening upper arrway during an upper airway procedure
with accommodations for both intubation and visualization
1s disclosed. The method includes inserting a tongue-cov-
ering member of an endoscopic-enabled tongue depressor
into a patient’s mouth to cover the patient’s tongue wherein
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a user operates a handle member of the endoscopic-enabled
tongue depressor to insert the distal end of the tongue-
covering member into the patient’s mouth, wherein the
tongue-covering member has a first groove/indentation on a
back portion for placement of intubation tubing and a second
groove/indentation on a top portion for placement of an
optic means, wherein both grooves/indentations are in the
longitude direction along the tongue-covering member and
the first groove 1s positioned around midline of the tongue-
covering member, wherein the handle member 1s attached to
the proximal end of the tongue-covering member, placing a
breathing tube through the first groove/indentation, placing,
the optic means through the second groove/indentation,
rotating the optic means to adjust a viewing angle of the
optical scope, and observing a target area in the upper
alrrway.

These are merely some of the innumerable aspects of the
present invention and should not be deemed an all-inclusive
listing of the innumerable aspects associated with the pres-
ent invention. These and other aspects will become apparent
to those skilled 1n the art 1n light of the following disclosure
and accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

For a better understanding of the present invention, ref-
crence may be made to the accompanying drawings in
which:

FI1G. 1 1llustrates a commercially available tongue depres-
sor (Crowe-Davis tongue blade);

FIG. 2(a) illustrates an exemplary embodiment of the
inventive tongue depressor, according to one embodiment of
the invention;

FIG. 2(b) illustrates the placement of a scope along the
second groove/indentation of the mventive tongue depres-
SOT’;

FIGS. 3(a) to 3(c) are illustrations (side view and front
view ol the tongue-covering member) of the inventive
tongue depressor with an open barrel design;

FIGS. 4(a) to 4(c) are 1illustrations (side view and front
view of the tongue-covering member) of the inventive
tongue depressor with an enclosed-channel design;

FIGS. 5(a) to 3(c¢) are 1illustrations (side view and front
view ol the tongue-covering member) of the inventive
tongue depressor with a partially enclosed design;

FIGS. 6(a) to 6(c) are illustrations of the scope place-
ments 1 three different designs; and

FI1G. 7 1llustrates an exemplary embodiment of the inven-
tive tongue depressor engaging in an upper airway proce-
dure.

Reference characters in the written specification indicate
corresponding items shown throughout the drawing figures.

DETAILED DESCRIPTION OF INVENTION

In the following detailed description, numerous exem-
plary specific details are set forth 1n order to provide a
thorough understanding of the invention. However, it will be
understood by those skilled in the art that the present
invention may be practiced without these specific details, or
with various modifications of the details. In other instances,
well known methods, procedures, and components have not
been described 1n detail so as not to obscure the present
invention.

The mvention provides an endoscopic-enabled tongue
depressor, as part of a mouth gag, with certain accommo-
dation for the secure and adjustable placement of an optic
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4

device (such as an endoscope). The mventive device com-
prises a two-grooved tongue-covering member, with a first
groove/indentation for intubation and a second groove/
indentation for optic observation (visualization), and a
handle member for attaching the device to a mouth gag
frame. The basic two-grooved design and elements of the
inventive tongue-depressor may be employed/adopted to
modily various existing tongue-blades 1n all types of mouth
gags for upper airway procedures. The inventive tongue
depressor employed 1n a mouth gag enables full endoscopic
procedures of the upper airway by providing a surgeon 1) the
ability to operate with both hands, 2) an unobstructed view
of a target areca in the upper airway, and 3) real-time
observation of the surgical field for other surgical stafl (such
as nursing stafl, technicians, students and residents).

FIG. 1 illustrates an example of a conventional tongue
depressor, a commercially available Crowe-Davis tongue
blade. As shown 1n FIG. 1, the conventional tongue depres-
sor that 1s generally indicated by numeral 10 includes a
handle piece 11 and a tongue-covering blade 12 with a
groove/indentation/longitude cavity 13 along the midline of
the back portion of the tongue-covering piece 12, whereas
the handle piece 11 1s attached to the tongue-covering blade
12 at 1ts proximal end. During a procedure, the distal end of
the tongue-covering piece 12 1s inserted into a patient’s
mouth and placed onto the patient’s tongue, while a breath-
ing tube 1s placed through the groove 13 and down 1nto the
trachea.

The inventive tongue depressor 1s modified upon the
conventional tongue depressor to include an additional
groove/indentation on a top portion of the tongue-covering
piece to allow the secure and adjustable placement of an
optic device (a scope). FIGS. 2(a) and 2(b) are 1llustrations
of an exemplary embodiment of the inventive tongue
depressor without and with a scope respectively. As shown
in FIG. 2(a), the mventive tongue depressor 1s generally
indicated by numeral 100, has a handle member 101, a
tongue-covering member 102 with a first groove/indentation
(the mtubation groove) 103 on the back portion to accom-
modate intubation tubing, and a second groove/indentation
(the scope groove) 110 on a top portion to accommodate
scope placement and passage. It should be understood that
the exemplary embodiment of the inventive tongue depres-
sor can also be employed with any type of conventional
tongue blade other than Crowe-Davis tongue blades. Pret-
erably, the inventive tongue depressor 100 may also have an
insulation liner 120, lined with the second groove/indenta-
tion, to prevent the heat generated by a scope to penetrate the
tongue-covering member 102. As shown 1 FIG. 2(b), a
scope 200 1s placed through the second groove/indentation
110 of the mventive tongue depressor 100.

The mventive tongue depressor may employ several alter-
native designs. First, the foresaid second groove/indentation
(the scope groove) may be fully open (open barrel), fully
enclosed (channel), or partially enclosed (enclosed at 1its
proximal end while open at its distal end). Second, the
previously mentioned second groove/indentation (the scope
groove) may also adopt several different alignments, such as
parallel, positioned above, e.g., directly above, or oblique, in
relationship with the first groove/indentation (the intubation
groove).

FIGS. 3(a) to 3(c¢) are 1illustrations of the open barrel
design with three alternative embodiments as to the align-
ment of the second groove/indentation (the scope groove).
As shown 1n FIG. 3(a), the second groove/indentation (the
scope groove) 110« 1s positioned on top of the first groove/
indentation 103. The top placement of the second groove/
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indentation (the scope groove) provides a midline placement
of the scope with desired viewing angle for a clinician.
However, the top placement may increase slightly the bulki-
ness (height) of the tongue-covering member 1n the midline,
which may reduce the surgical field 1n certain cases (such as
in infants and young children when the surgical field 1is
limited).

Also shown 1n FIG. 3(b), the second groove/indentation
(the scope groove) 110p 1s positioned parallel to the first
groove/indentation (the intubation groove) 103 and slightly
ofl the midline of the tongue-covering member 102. The
slight deviation from the midline, in most cases, will not
distort a surgeon’s viewing angle, while the tongue-covering
member 1s less bulky 1n this alignment. However, 1t should
be understood that the location of the second groove/
indentation (the scope groove) 110p can be either side of the
first groove/indentation (the intubation groove) 103 and not
limited to a specific location as depicted 1n FIG. 3(b).

As shown 1n FIG. 3(c¢), the second groove/indentation (the
scope groove) 1100 1s positioned oblique to the first groove/
indentation (the intubation groove) 103, whereas the proxi-
mal end of the second groove/indentation (the scope groove)
1100 starts at the side (ofl midline) of the tongue-covering
member 102 and the distal end of the second groove/
indentation (the scope groove) 1100 slants to the midline of
the tongue-covering member 102 on top of the first groove/
indentation (the intubation groove) 103. FIG. 3(¢) also
provides a top view of the oblique alignment, which 1llus-
trates the alignment of the second groove/indentation (the
scope groove) 1100 1n relationship with the first groove/
indentation (the mtubation groove) 103. The oblique align-
ment provides preferred midline viewing angle and reduces
the bulkiness of the tongue-covering member. However, 1t
should be understood that the proximal end of the second
groove/indentation (the scope groove) 110p can be posi-
tioned oblique to either side of the first groove/indentation
(the mtubation groove) 103 and 1s not limited to a specific
location as depicted 1n FIG. 3(b).

FIGS. 4(a) to 4(c) are 1illustrations of an exemplary
embodiment of the inventive tongue depressor in the
enclosed channel design. FIG. 4(a) illustrates an exemplary
embodiment of the inventive tongue depressor in the
enclosed channel design having the second groove/indenta-
tion (the scope groove) 110« positioned above, e.g., directly
above, the first groove/indentation (the intubation groove)
103. FIG. 4(b) 1llustrates an exemplary embodiment of the
inventive tongue depressor 1n the enclosed channel design
having the second groove/indentation (the scope groove)
110p positioned parallel to the first groove/indentation (the
intubation groove) 103. FIG. 4(c) illustrates an exemplary
embodiment of the inventive tongue depressor in the
enclosed channel design having the second groove/indenta-
tion (the scope groove) 1100 positioned oblique to the first
groove/indentation (the intubation groove) 103.

FIGS. 5(a) to 5(c) are illustrations of an exemplary
embodiment of the inventive tongue depressor 1n the par-
tially enclosed design. FIG. 5(a) illustrates an exemplary
embodiment of the inventive tongue depressor 1n the par-
tially enclosed design having the second groove/indentation
(the scope groove) 110u positioned above, e.g., directly
above, the first groove/indentation (the mtubation groove)
103. FIG. 5(b) 1llustrates an exemplary embodiment of the
inventive tongue depressor 1n the partially enclosed design
having the second groove/indentation (the scope groove)
110p positioned parallel to the first groove/indentation (the
intubation groove) 103. FIG. 5(c) illustrates an exemplary
embodiment of the inventive tongue depressor in the par-
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tially enclosed design having the second groove/indentation
(the scope groove) 1100 positioned oblique to the first
groove/indentation (the intubation groove) 103. As shown 1n
FIGS. 4 and 3, the channel design and partially covered
design also may adopt three different groove alignments.

FIGS. 6(a) to 6(c) are illustrations of the exemplary scope
placements in three diflerent designs. As shown in FIG. 6(a),
the open barrel design allows the most flexibility on the
scope placement, 1.¢., the scope lens may be positioned and
fixed at any distance along the tongue depressor, besides the
distal end and beyond. As shown 1n FIG. 6(b), the enclosed
channel design only allows the scope’s working position at
the distal end of the tongue depressor and beyond, though 1t
provides more secured fixation of the scope. Moreover, the
channel design 1s relatively bulky compared to the open
barrel design. Still as shown in FIG. 6(c), the partially
enclosed design, a hybrid design, allows the scope lens to be
positioned and fixed at any distance along the open portion
of the groove and provides secured fixation of the scope at
the same time.

In the preferred embodiment, the size/width of the second
groove/indentation (the scope groove) may vary to fit a
particular size of a scope. Likewise, the first groove/inden-
tation may vary to fit a particular size of a breathing tube.

In another embodiment, for the secure fixation of a scope,
the msulation liner may be made of a material that provides
a secured {itting, e.g., snug {itting, for the scope, so that the
scope may be adjusted along the groove but held in place
after the adjustment. It should be understood that any
applicable type of material that can serve as a secure means
can be used 1n this embodiment.

In another embodiment, an additional positioning means
can be employed to further secure a scope. For example, an
O-ring stopper can be used to secure the scope positioned 1n
the second groove/indentation (the scope groove). In this
embodiment, the positioning means may be employed at the
proximal end of the second groove/indentation. Alterna-
tively, an additional support means can be employed to
provide adjustable support to the scope. Preferably, the
support means can comprise any conventional adjustable
support fixtures which can be removably attached to the
tongue-covering member and/or handle member to support
the scope so as to stably hold the scope.

FIG. 7 1s an 1llustration of an exemplary mventive tongue
depressor attached to a mouth gag frame and employed 1n an
upper arrway procedure. As shown in FIG. 7, the handle
member 101 of the inventive tongue depressor 100 1s
secured on the mouth gag frame 400, while the tongue-
covering member 102 1s inserted into a patient’s mouth
covering the patient’s tongue. The breathing tube 210 1is
placed through the first groove/indentation, while the scope
200 1s placed along the second groove/indentation. By
sliding or rotating the scope 200, the viewing angle 300 may
be adjusted accordingly to view the desired palatal area.

While the invention has been described in connection
with specific embodiments thereot, 1t will be understood that
the inventive device 1s capable of further modifications. This
patent application 1s intended to cover any variations, uses,
or adaptations of the mvention following, in general, the
principles of the mvention and including such departures
from the present disclosure as come within known or
customary practice within the art to which the mvention
pertains and as may be applied to the essential features
herein before set forth.

The mvention claimed 1s:

1. An apparatus for opening upper airway during an upper
arrway procedure with accommodations for both intubation
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and visualization comprising: a tongue-covering member
configured to be inserted into a patient’s mouth, said tongue-
covering member having a first groove/indentation on a back
portion for placement of intubation tubing and a second
groove/indentation on a top portion for placement of an
optic means, wherein both grooves/indentations are 1n the
longitude direction along the entirety of said tongue-cover-
ing member, wherein said second groove/indentation 1s a
partially enclosed design that 1s enclosed at a proximal end
while open at a distal end, wherein said back portion 1s
configured to be placed 1n direct contact with a patient’s
tongue and said top portion i1s configured to be facing an
upper arrway of the patient’s mouth, said first groove/
indentation facing the patient’s tongue so that intubation

tubing placed within the first groove/indentation 1s secured
solely within the first groove/indentation and configured for
direct contact of the patient’s tongue onto each the back
portion and the placed intubation tubing; and a handle
member attaching to the proximal end of said tongue-
covering member and securable to a mouth gag frame while
said tongue-covering member 1s inserted into said patient’s
mouth.

2. The apparatus for opening upper airway during an
upper airway procedure with accommodations for both
intubation and visualization as set forth in claim 1, wherein
said second groove/indentation 1s positioned on top of said
first groove/indentation.

3. The apparatus for opening upper airway during an
upper airway procedure with accommodations for both
intubation and visualization as set forth 1n claim 1, wherein
said second groove/indentation 1s positioned parallel to said
first groove/indentation.

4. The apparatus for opening upper airway during an
upper airway procedure with accommodations for both
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intubation and visualization as set forth in claim 1, wherein
said second groove/indentation 1s positioned oblique to said
first groove/indentation.

5. The apparatus for opeming upper airway during an
upper arrway procedure with accommodations for both
intubation and visualization as set forth in claim 1, further
comprising a liner located along said second groove/inden-
tation.

6. The apparatus for opening upper airrway during an
upper airway procedure with accommodations for both
intubation and visualization as set forth 1n claim 5, wherein
said liner 1s a heat insulator liner.

7. The apparatus for openming upper arrway during an
upper airway procedure with accommodations for both
intubation and visualization as set forth in claim 5, wherein
said liner comprises a material that provides a secured fitting,
for said optic means.

8. The apparatus for opeming upper airway during an
upper arrway procedure with accommodations for both
intubation and visualization as set forth 1n claim 1, wherein
s1ze and width of said second groove/indentation can vary to
{it a particular size of said optic means.

9. The apparatus for opeming upper airway during an
upper arrway procedure with accommodations for both
intubation and visualization as set forth in claim 1, further
comprising a positioning means at the proximal end of said
second groove/indentation for securing said optic means.

10. The apparatus for opening upper airrway during an
upper airway procedure with accommodations for both
intubation and visualization as set forth in claim 1, further
comprising a supporting means providing adjustable support
to said optic means, wherein said supporting means can be
removably attached to said tongue-covering member and

said handle member.
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